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ABSTRACT 
A STUDY TO ASSESS THE EFFECTIVENESS OF 
CONSTRAINT INDUCED APHASIA THERAPY IN IMPROVING THE 
LEVEL OF SPEECH AMONG PATIENTS WITH POST STROKE 
APHASIA AT PSG HOSPITALS, COIMBATORE. 
Speech is the wonderful way of communication given as a boon to 
human beings. Loss or disturbance of speech is considered as a major handicap 
of day to day life. In general, the disturbance in production, processing and 
understanding of language is called aphasia. The leading cause of disturbance 
to speech is stroke attack, and is called post stroke aphasia (The National 
Aphasia Association, USA). Speech impairment definitely affects the process 
of conveying and receiving information regarding the needs of day to day life, 
which also makes the patients feel socially isolated. Many people living with 
post stroke aphasia today are not completely aware of the available treatments 
for post stroke aphasia; even if they are aware of such treatments, the results 
are not completely satisfactory and if they are satisfactory they are too 
expensive. Restoring the lost speech in all the affected patients should not be 
considered as luxury but it is one of the basic needs. A technique previously 
used in treating the affected motor functions of stroke patients is recently 
adopted in treating patients with post stroke aphasia. This technique is called 
the Constraint Induced Aphasia Therapy (CIAT) introduced by Friedmann 
Pulvermuller; this involves the treatment of patients with post stroke aphasia in 
an intensive manner by constraining their non verbal communication through 
the use of barriers and massed practice in a short period of time. 
 
 
 
 
Objectives: 
1. Assessing the level of speech among patients with post stroke aphasia before 
Constraint Induced Aphasia Therapy (CIAT) in Experimental Group and 
before Routine Therapy in Comparison Group. 
2. Evaluating the effectiveness of Constraint Induced Aphasia Therapy (CIAT) 
in Experimental Group and Routine Therapy in Comparison Group in 
improving the level of speech among patients with post stroke aphasia. 
3. Comparing the post-test level of speech among patients with post stroke 
aphasia between experimental and comparison group. 
Methodology: Quasi Experimental Pre-Test Post-Test Design with 
Comparison Group. 
 The Study was conducted in the neuro inpatient units of PSG Hospitals, 
Coimbatore. The samples were identified based on the criteria and recruited to 
experimental and comparison group, a pre-test was done using Bilingual 
aphasia test (BAT) to identify the level of speech. Experimental group patients 
were subjected to Constraint Induced Aphasia Therapy 3hours per day for 10 
consecutive days and patients under Comparison group were subjected to 
Routine therapy for 10 days. A post-test level of speech was done using the 
Bilingual aphasia test (BAT) to assess the effectiveness of the therapies in both 
the groups. 
Major findings of the study: 
 Constraint Induced Aphasia Therapy (CIAT) had good effect in 
improving the level of speech in patients with post stroke aphasia (9 out 
of 10 patients achieved normal level of speech and 1 improved to 
borderline aphasia in the experimental group). 
 The overall prevalence of post stroke aphasia is found in patients of age 
group 60 to 80 years (10 out of 20 patients). 
 Majority of the patients were males (16 out of 20 patients). 
 Most of the patients with post stroke aphasia had right sided hemiplegia 
(11out of 20 patients). 
 Aphasia is more in patients with hemorrhagic stroke (11 out of 20 
patients). 
 Broca’s aphasia was found in maximum number of patients (9 out of 20 
patients). 
 It was found that Constraint Induced Aphasia Therapy (CIAT) 
improves the level of speech in a short period of 10 days. 
Conclusion: Constraint Induced Aphasia Therapy (CIAT) is a simple, cost 
effective and sensitive rehabilitation measure to improve the level of speech 
among patients with post stroke aphasia. Constraint Induced Aphasia Therapy 
(CIAT) improved the verbal communication of patients better compared to 
routine speech therapy. Hence it is concluded that promotion of Constraint 
Induced Aphasia Therapy (CIAT) helps to regain and maintain the verbal 
communication in patients with post stroke aphasia thus facilitates the patient 
to satisfactorily demand their needs verbally. 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER I 
INTRODUCTION 
Speech is the wonderful way of communication given as a boon to 
human beings. Loss or disturbance of speech in a person is considered as a 
major handicap of day to day life. The leading cause of disturbance to speech is 
stroke attack (The National Aphasia Association, USA, 2012). The disturbance 
in production, processing and understanding of language is called aphasia. 
Aphasia resulting from a stroke attack is called post stroke aphasia and is 
considered the most devastating complication of stroke. Approximately one 
third of stroke patients are reported to have aphasia (Kelly et al., 2010).  
The type of aphasia may be different but the ultimate effect is 
impairment of speech. Speech impairment definitely affects the process of 
conveying and receiving information regarding the needs of daily life, which 
makes the patients feel socially isolated. Many people living with post stroke 
aphasia today are not completely aware of the available treatments for post 
stroke aphasia; even if they are aware of such treatments, the results are not 
completely satisfactory and if they are satisfactory they are too expensive. 
People undergoing these treatments are frustrated and depressed because they 
are not able to make rapid positive changes through these traditional speech 
rehabilitation therapies (The National Institute of Neurological Disorder And 
Stroke, USA, 2006). 
A complete recovery from post stroke aphasia is difficult or unable to 
achieve, still it is necessary to provide appropriate treatment for this disability 
because it is the right of every individual to get it. Though multiple forms of 
treatment exist for post stroke aphasia, only very few of them have been 
studied to be effective (Chapey, 2008; Salter et al., 2012). Many other therapies 
for aphasia still wait for further testing to prove their benefits. However, most 
speech pathologists and physicians attest to the benefits of aphasia therapy 
(Vega, 2008).  
In order to explore the future of aphasia treatment the issues related to 
these therapies should be addressed. These issues include the poor 
understanding of the neurophysiologic changes, lack of awareness on the 
available therapies and setting proper goal for the therapy. The stroke attack 
being a stressor for the patient, loss of speech acts as a major additional stressor 
leading to further depression. Grieving for the loss of speech is good but 
dealing with their flood of emotions is too hard. It is the time to act before the 
grief related to their loss of speech changes to depression. The resulting 
depression should be considered as an important factor that affects their quality 
of life. Patients with post stroke aphasia are also found to be socially isolated 
adding further more stress to them. The patients with post stroke aphasia are 
considered as a burden for their care givers and are at a higher mortality rate 
compared to those stroke patients without aphasia (Clark, 2012). 
Restoring the lost speech in all the affected patients should not be 
considered as luxury but it is one of the basic needs. Even though there are 
many therapies under practice for post stroke aphasia, many patients are not 
able to afford such treatments. A new technique which was previously used in 
treating the affected motor functions of stroke patients is recently adopted in 
treating patients with post stroke aphasia. This technique is called the 
Constraint Induced Aphasia Therapy (CIAT) introduced by Friedmann 
Pulvermuller which involves the treatment of patients with post stroke aphasia 
in an intensive manner, constraining their non verbal communication through 
the use of barriers and massed practice in a short period of time (Engelter, 
2006). 
Constraint induced aphasia therapy (CIAT) is found to have a greater 
advantage within a short duration of time and it doesn’t require a professional 
therapist to carry out the treatment.  It can be provided by any trained persons 
with adequate knowledge regarding the techniques involved in Constraint 
Induced Aphasia Therapy (CIAT) (Kelly et al., 2010). 
1.1 Need for the Study: Post stroke aphasia is found in 77.5 per 100,000 
populations (James law, 2009). The exact statistics of post stroke aphasia in 
India is not available, but the extrapolated prevalence rate is around 3,915,700 
(World Aphasia Statistics, 2012). In an environment of increasing number of 
post stroke aphasia caseloads, treatment often aims at teaching the patients to 
compensate with other modes of communication rather than making attempts to 
regain the lost speech with their full potential. Many patients are satisfied with 
these simple ways to communicate as they find traditional therapies much time 
consuming to bring a minimal improvement in their lost speech. In addition, 
physicians and many speech pathologists say that treating chronic post stroke 
aphasia is very difficult and improvements can be made only during the early 
stages of treatment (Taylor, 2004 and Kelly et al., 2010). 
Post Stroke Aphasia affects ones speech but not their intelligence; it can 
occur at any age to anyone. Patients with post stroke aphasia remain mentally 
alert but their speech may be fragmented, jumbled or sometimes impossible to 
understand (Hilari et al, 2010). A well-known neuroscience principle is that, 
learning at the brain cell level is driven by correlation; consequently, a new 
approach for speech rehabilitation like Constraint Induced Aphasia Therapy 
(CIAT) is found to be much effective in improving the level of speech in 
patients with post stroke aphasia (The National Aphasia Association, 2012). 
Constraint Induced Aphasia Therapy (CIAT) has proven to be effective 
in treating patients even with chronic post stroke aphasia and shows better 
improvement in the level of speech. This therapy is found to have more 
advantages compared to other speech rehabilitation therapies like minimal time 
consumption, minimal or no expenditure and incorporation of therapy measures 
with day to day living activities. This therapy technique will be more useful for 
patients with post stroke aphasia to regain their speech in a very simple manner 
(Berthier et al., 2009, and Raymer, 2009). 
Considering the mentioned advantages of Constraint Induced Aphasia 
Therapy (CIAT), it seems to be fruitful when applied on patients with post 
stroke aphasia at the right time during the early days of hospitalization. Many 
people are still not aware of this therapy that acts as a major hindrance in 
getting the therapy which may help them in improving their speech level after 
stroke attack. This therapy can also be more helpful in reducing the burden of 
care givers and decreasing the mortality rate of patients with post stroke 
aphasia (Pulvermuller, 2001). 
 Constraint Induced Aphasia Therapy (CIAT) is mostly being used in 
stroke rehabilitation centers compared to hospitals. Hospital is a place where 
the patients need to express themselves to meet their daily needs. Introducing 
this therapy (CIAT) in hospitals will be appropriate and will benefit a number 
of patients with post stroke aphasia and helping them regain their maximum 
level of speech. 
1.2 Statement Of Problem: A STUDY TO ASSESS THE 
EFFECTIVENESS OF CONSTRAINT INDUCED APHASIA THERAPY 
(CIAT) IN IMPROVING THE LEVEL OF SPEECH AMONG 
PATIENTS WITH POST STROKE APHASIA AT PSG HOSPITALS, 
COIMBATORE. 
1.3 Objectives: 
1.3.1. Assessing the level of speech among patients with post stroke aphasia 
before Constraint Induced Aphasia Therapy (CIAT) in experimental group and 
before Routine Therapy in comparison group. 
1.3.2. Evaluating the effectiveness of Constraint Induced Aphasia Therapy 
(CIAT) in experimental group and Routine Therapy in comparison group in 
improving the level of speech among patients with post stroke aphasia. 
1.3.3. Comparing the post-test level of speech among patients with post stroke 
aphasia between experimental and comparison group. 
1.4 Assumptions: 
1.4.1. Patients after stroke attack may have aphasia. 
1.4.2. Constraint Induced Aphasia Therapy (CIAT) improves the level of 
speech in patients with post stroke aphasia. 
1.4.3. Constraint Induced Aphasia Therapy (CIAT) is more effective in 
improving the level of speech among patients with post stroke aphasia than 
Routine Therapy. 
1.5 Hypothesis: 
1.5.1. There will be a difference in the level of speech among patients with post 
stroke aphasia before and after giving Constraint Induced Aphasia Therapy 
(CIAT) in experimental group and Routine Therapy in comparison group. 
1.5.2. There will be an improvement in the post-test level of speech among 
patients with post stroke aphasia in the experimental group compared to 
comparison group. 
1.6 Operational definitions: 
1.6.1. Post Stroke Aphasia: Aphasia resulting from stroke is called post stroke 
aphasia.  
1.6.2. Constraint Induced Aphasia Therapy [CIAT]: Constraint Induced 
Aphasia Therapy (CIAT) is an intensive therapy based on the forced use of 
verbal language as the only channel of communication; while all other 
alternative modes of communication are prevented (e.g., writing, gesturing and 
pointing). 
1.6.3. Routine Therapy: The treatment of speech and communication 
disorders which may include physical exercises to strengthen the muscles used 
in speech (oral-motor work), speech drills to improve clarity of sound 
production, practice to improve articulation or even alternative modes of 
communication. 
1.6.4. Level Of Speech: Level of speech in this study refers to the score gained 
by the patient in Bilingual Aphasia Test (BAT). 
1.6.5. Effectiveness: Effectiveness in this study refers to the improvement in 
the level of speech after administration of Constraint Induced Aphasia Therapy 
(CIAT) in the experimental group. 
1.7 Conceptual Framework: Widenbach’s Helping Art Of Clinical Nursing 
Theory: Wiedenbach’s helping art of clinical nursing theory: This conceptual 
framework proposes a prescriptive theory for nursing which is directed towards 
an explicit goal. This consists of three factors central purpose, prescription and 
realities. The central purpose is based on the patients needs. 
The conceptual frame work was developed by Ernestine Wiedenbach’s 
in 1964. The theory has two parts (a) Helping Art of Clinical Nursing Theory 
and (b) Nursing Practice. Helping Art of Clinical Nursing Theory is a 
prescriptive theory for nursing which describes a desired action and the ways to 
attain it. It consists of three factors, central purpose, prescription and realities. 
Central purpose refers to what the researcher wants to accomplish. It is 
the overall goal. It is the task or the assignment directing towards the 
attainment of goal.  
The central purpose of this study is the improvement of level of speech 
in patients with post stroke aphasia by the introduction of constraint induced 
aphasia therapy.  
Prescription refers to the plan of care for a patient. It includes the 
action and the rationale for that action which fulfils the central purpose. 
Actions can be voluntary or involuntary. A prescription indicates the broad 
general action which is appropriate to the implementation of the action.  
In this study Constraint Induced Aphasia Therapy is used for the 
experimental group patients. 
Realities refer to the physical, physiologic, emotional, and spiritual 
factors that involves in nursing actions. In this theory there are five realities. 
They are as follows: 
 Agent: One who directs all action towards the goal and has capacities, 
capabilities, commitment, and competence to provide care. 
In this study agent is the researcher who directs all the actions towards 
the goal. 
 Recipient: One who is vulnerable and dependent and receives all 
attention. 
Here all the patients admitted with post stroke aphasia are the recipients 
of the constraint induced aphasia therapy. 
 Goals:  It refers to the desired outcome of the action.  
Improvement in the level of speech was considered as the goal of this 
study. 
 Means:  This refers to the activities or devices used to achieve the goal. 
In this study it refers to cards with pictures used in stimulating the 
patients to speak. 
 Frame work: It refers to the place in which it is practiced. 
Here it refers to the neurology inpatient department of PSG Hospitals, 
Coimbatore.  
Wiedenbach’s nursing practice consists of identification, ministration, and 
validation. 
 Identification: It refers to the viewing the individual’s unique 
experiences and perceptions. 
It refers to the selection of samples and the pre- test of the level of 
speech using the Bilingual Aphasia Test Tool.  
 Ministration: It refers to the provision of the needed help. 
In this study it refers to the administration of constraint induced aphasia 
therapy to patients in the experimental group and routine care to 
patients in the control group. 
 Validation: It refers to the restoration of functional ability through the 
identification of need and implementation of action. 
Here it is the re-assessment of level of speech in experimental group and 
compared with the comparison group (Figure 1.1). 
1.8. Projected Outcome: Constraint Induced Aphasia Therapy will be 
effective in improving the level of speech among patients with post stroke 
aphasia thus helping them to communicate verbally for their demands. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1.1 Widenbach’s Helping Art Of Clinical Nursing Theory 
 
 
 
 
 
 
 
 
 
 
 
 
 
Validation: 
Re-Assessment 
Of Level Of 
Speech In Both 
The Groups 
Identification: 
Assessment 
 
Demographic 
Profile and Medical 
Data  
 
Pre-Test Level Of 
Speech Assessed 
Using  
Bilingual Aphasia 
Test 
 
Goal:  
Improvement In 
The Level Of 
Speech 
Central Purpose: 
Improving The Level Of Speech Among Patients With 
Post Stroke Aphasia  
 
Realities: 
Agent: Researcher 
Framework: PSG 
Hospitals.  
Recipient: Patients 
with Post Stroke 
Aphasia. 
Means: Constraint 
Induced Aphasia 
Therapy (CIAT) 
 
Ministration: 
CIAT  
Routine Therapy 
CHAPTER II 
REVIEW OF LITERATURE 
The term review of literature refers to the activities involved in identifying 
and searching for information on the topic to develop an understanding of the 
topic (Burns, N., Grove, and S.A.2001). 
A review of relevant literatures was collected to generate an extensive 
review on the search topic in order to gain deeper insight into the problem and to 
collect maximum relevant information for constraint induced movement therapy. 
The literature gathered is depicted under the following headings: 
Literatures relevant for this study were reviewed and have been organized as 
follows: 
2.1 Literatures Related To Incidence Of Post Stroke Aphasia. 
2.2 Literatures Related To Constraint Induced Aphasia Therapy (CIAT) For Post 
Stroke Aphasia. 
2.1 Literatures Related To Incidence Of Post Stroke Aphasia: Aphasia is a 
disorder of damage to specific parts of the brain. The leading causes of aphasia is 
stroke, a stroke attack may cause impairment in speaking, understanding, reading, 
writing and calculating. No matter which part of brain gets affected, any stroke 
survivor may experience aphasia. There are several speech therapy techniques 
including constraint induced aphasia therapy to treat aphasia. A full recovery of 
aphasia is possible depending on the selection of appropriate treatment measure 
(National Stroke Association, USA, 2012). 
A prospective study was done in Canton Basle city in Switzerland to assess the 
incidence and determinants of aphasia attributable to first ever ischemic stroke. 
Among 188015 inhabitants of the city in Switzerland, 269 patients had ischemic 
stroke, of them around 30 percent had aphasia. The aphasic patients were elder 
than non aphasic patients. The study concluded saying that gender had no impact 
on aphasia, ischemic stroke and increasing age are the main risk factors of 
aphasia (Stefan et al., 2006). 
An epidemiological study was done among the speech and language service 
sectors of Scotland to find out the incidence of aphasia following stroke, the 
results revealed that 77.5 per 100,000 had aphasia related to stroke; the majority 
of cases were above 65 years of age. The study revealed that one third of new 
stroke cases resulted in severe aphasia. The study also states that the ratio of 
women to men experiencing aphasia is almost similar and hence sex has no 
specific impact on post stroke aphasia (James law, 2009). 
A study conducted in University of Alabama at Birmingham regarding the 
prognosis and treatment for aphasia states that, aphasia is a loss of ability to 
produce or understand language; post stroke aphasia is the most devastating 
condition and is the most feared consequence of stroke. Almost 15-38 percent of 
stroke patients are aphasic. The majority of aphasia patients are from ischemic 
stroke. Post stroke aphasia is the most common among all the aphasia of any 
other origin. This study also states that the caregivers of aphasic patients are 
under more stress and patients with post stroke aphasia had an increased mortality 
compared to patients without post stroke aphasia. The study concluded saying 
that, there are lack of evidences to prove the effectiveness of speech rehabilitation 
measures in successful treating post stroke aphasia (Clark, 2012). 
A descriptive study was conducted in Centre Hospital University Vaudois, 
Lausanne, Switzerland. The objective is to find out the risk factors of stroke and 
its influence on aphasia was done at a neuro rehabilitation centre in Switzerland. 
A total of 1,541patients were included. The study results revealed that a majority 
of patients (38%) had receptive aphasia, (25%) had expressive aphasia and stroke 
aphasia was more likely associated with obstruction in mid cerebral artery. Most 
of the patients were more than 65 years of age and location of stroke had a strong 
influence on aphasia (Croquelois, 2011). 
 A study was conducted at Boissezon hospital in Korea to find out the 
relation between the severity of post stroke aphasia, type of aphasia and the 
location of brain lesion. A retrospective review of 97 stroke patients were done, 
the type and severity of aphasia was classified using WAB (Western Aphasia 
Battery) and location of lesion through MRI study. The results revealed that, 
within 3 months of stroke, global aphasia was more common (27%) and cortical 
region of brain were most commonly affected than the sub cortical region 
(Kyoung Kang et al., 2010). 
 A study was done to investigate the effect of speech therapy in improving 
the verbal behavior of patients with severe aphasia. Participants were allotted to 
three groups under programmed instruction; non programmed instruction and no 
treatment respectively. Patients in treatment group were given 40 hours of therapy 
and post test was administered individually at the end of treatment and one month 
after treatment. The   results showed that speech therapy had no modification in 
verbal behavior and needs much more realistic approach to treat aphasia (Taylor, 
2004). 
 A retrospective study was conducted at a neurologic clinic in Tuzla to 
analyze the incidence and characteristics of post stroke aphasia. A total of 993 
patients with stroke were tested with international aphasia test. The results 
revealed that aphasia is 34 percent more common in females than males, the 
frequent type of aphasia is global (51 %), Broca’s (26 %) and Wernicke’s (8 %). 
Aphasia is most commonly seen in hemorrhagic stroke (Ensala et al., 2009). 
 A study was conducted to determine the outcome of aphasia disorder a 
year after stroke and influence of stroke on aphasia. Patients were tested by 
speech pathologists with international aphasia test.  Patients were hospitalized 
during the study and few were discharged. Out of 74 patients with aphasia 20 
patients died, 2 patients did not respond to clinical treatment review. Analysis of 
the remaining 20 patients revealed that global aphasia had transformed to non 
fluent mixed aphasia in 44% patients, to Broca’s aphasia in 20% cases. Rest of 
patients had anomic aphasia which was unchanged. The type of stroke had no 
influence in aphasia (Jasmina, 2011). 
2.2 Literatures Related To Constraint Induced Aphasia Therapy For Post 
Stroke Aphasia: A randomized control trial was done at University of Konstanz, 
Germany. The study included 7 patients with post stroke aphasia due to a single 
stroke were randomized to either treatment or control groups. Patients in the 
treatment group received Constraint induced aphasia therapy (CIAT) for 3 
hours/day for two weeks. The control group received conventional therapy for 
3hours/day for 4 weeks. Patients in the CIAT group demonstrated significant 
improvement in 3 of the 4 components of Aachen Aphasia Test scores while 
patients in the control group did not demonstrated significant improvement. 
Patients in the CI group had significantly higher Communicative Activity Log 
scores of communication of everyday life compared to patients in the control 
group (Pulvermuller et al., 2001). 
A study to assess the depression of post stroke patients due to aphasia says 
that depression is a major problem that occurs as a result of speech impairment in 
around 50%-80% of people with chronic aphasia. Classical wisdom says that 
aphasia cannot be significantly treated at a chronic stage. It is necessary to discuss 
the possible methods of further improving speech-language therapy, which may 
be particularly fruitful when applied along with behavioral treatment. A new 
therapy called the Constraint-Induced Aphasia Therapy (CIAT) is found to 
significantly improve the level of speech in patients even with chronic aphasia 
(Berthier, 2009). 
A non randomized control trial was done at university Konstanz in 
Germany to evaluate the effectiveness between CIAT and CIATplus. A group of 
27 patients with chronic aphasia were assigned to receive either constraint 
induced therapy (CIAT, n=12) or constraint induced therapy “plus” (CIATplus, 
n=15). CIAT consisted of 30 hours of training over 2 weeks. CIAT plus had a 
written language component (task sessions) and individualized instructions for 
communication exercises in the home involving family and friends. Assessments 
included the Aachen Aphasia Test, the Communicative Effectiveness Index and 
the Communicative Activity Log. Participants in both training groups 
demonstrated significant improvements on the AAT and all subtests (p<0.001 & 
p<0.001 respectively) when baseline scores were compared with post-training 
scores. Groups did not differ on any test score either before or after training. 
Scores at 6 months continued to demonstrate significant improvement over 
baseline in both groups (Meinzer et al., 2005). 
A non randomized control study was conducted in University Of Houston, 
Houston. This included 11 patients assigned to receive either constraint-induced 
aphasia therapy (CIAT) or PACE (promoting aphasic communicative 
effectiveness) therapy. Both groups received 3-hour sessions, four days/week for 
2 weeks. Therapy was conducted in groups of 2 or 3 patients with tasks and 
intensity consistent over groups. PACE participants were encouraged to 
communicate using any or all modalities available to them (gesturing, writing 
etc.) whereas CILT participants were restricted to verbal production only. 
Assessments conducted at baseline, post intervention and at one month, included 
the Western Aphasia Battery (AQ), Boston Naming Test (BNT), Action naming 
Test (ANT), Aphasia Battery for adults-2 (ABA), and linguistic analysis of a 
narrative discourse sample (Cinderella story re-telling). There were no significant 
differences between groups for age, AQ, BNT or ANT at baseline. There was a 
higher incidence of severe aphasia in the PACE group and both groups 
demonstrated significant change over the course of therapy (p=0.004). Similarly, 
there was significant change over time demonstrated by both groups on the BNT 
and ANT tests, but there was no significance between groups on these measures. 
Linguistic analyses revealed increases in number of words, utterances and 
sentences produced following treatment in both groups. However, subjective 
analysis revealed qualitative differences in favor of the CIAT group in that the 
majority of raters preferred narrative samples produced by participants who had 
received CIAT (Maher et al., 2006). 
A randomized control study including 20 individuals with chronic aphasia 
were placed in groups according to severity of aphasia. Groups also included 
relatives of patients who agreed to participate. Groups were randomly assigned to 
receive either CIAT delivered by a psychologist or by a trained layperson 
(participating relative). Relatives were trained as layperson trainers by attending a 
2-hour introductory session that included materials, procedures, approaches and 
information regarding adjustment of task difficulty. In addition, training sessions 
were offered for the layperson trainers at the end of each daily session. All 
participant groups received CIAT training for 3 hours per day for 10 consecutive 
working days. Language functions were assessed before and after, treatment 
using the Aachen Aphasia Test (AAT) which includes 5 subtests (token test, 
repetition, written language, naming and comprehension).All patients completed 
the program of CIAT and received the same number of treatment sessions. There 
was significant improvement in the AAT profile scores in both treatment groups 
over time. In addition, patients in both groups improved significantly on all 
subtests of the AAT (Jackson, et al., 2007). 
A multiple single subject design was conducted in University of Cincinnati 
Academic Health Center, USA. The study included 3 male patients with moderate 
to severe post stroke aphasia and received a modified 1-week program of group 
CIAT. Four sessions (45 Minutes) were provided per day for 5 days with 10 – 15 
minute breaks in between to provide an additional 30 – 45 minutes of 
socialization. A group of 2 – 3 clinicians were involved in the treatment group 
during all sessions. Formal assessment included BDAE-3 subtests for 
comprehension and verbal expression and the mini-communicative activity log 
(CAL). All participants demonstrated improvement in at least one assessment. 
Two out of 3 patients demonstrated notable improvements on comprehension and 
verbal skills. No subjective improvements were noted on the CAL (Szaflarski et 
al., 2008). 
  
   Review of literatures related post stroke aphasia, its ill effects on patients 
with post stroke aphasia and constraint induced aphasia therapy revealed that the 
major cause of aphasia is stroke. Patients with post stroke aphasia have a 
communication problem that makes them feel socially inactive. Constraint induced 
aphasia therapy is a sensitive, non pharmacological measure that can improve the 
level of speech in patients with post stroke aphasia and brings a positive outcome 
in a short period of time compared to other speech rehabilitation measures.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER -III 
MATERIALS AND METHOD 
Research design is the overall plan for addressing a research question 
including strategies for enhancing the study’s integrity (Polit, 2009). The present 
study is designed to find out effectiveness of Constraint Induced Aphasia Therapy 
(CIAT) in improving the level of speech among patients with post stroke aphasia. 
Study was conducted by adopting the steps of research process such as research 
design, setting, selection of population and sampling, criteria for selecting 
samples, instruments and tools for data collection and method of data analysis. 
Pilot study was conducted and changes were incorporated.  
3.1 Study Design: Quasi Experimental Pre-Test Post-Test Design With 
Comparison Group: Quasi experimental studies are like true experimental 
studies involving the manipulation of independent variable that is an intervention. 
The Pre-test Post-test designs are widely used in behavioral research primarily for 
the purpose of comparing groups and/or measuring change resulting from 
experimental treatments. It lacks randomization of the treatment group (Polit and 
Beck 2004). 
 
 
 
 
3.2 Setting Of The Study: This study was conducted in Neuro Wards, Medical 
Wards, Special Wards and Neuro ICU of PSG Hospitals, Peelamedu, Coimbatore. 
The hospital is a multi specialty hospital and research centre with bed strength of 
1000, which caters multi lingual patients from various parts of the country. The 
PSG Hospitals has an outpatient facility whereby around 1000 patients take 
medical advice every day. This is the first teaching hospital in Tamilnadu and the 
third teaching hospital in India to get certified by National Accredited Board for 
Hospitals and Health Care Providers (NABH). The study was conducted in the 
neuro inpatient department of this hospital which has bed strength of 20 and in 
neuro intensive care unit with 6 beds. The neuro department of this hospital has 1 
in-charge nurse, experienced and qualified staff nurses, ward clerk, and ward 
assistants. The rehabilitation for neuro patients were provided by 4 specialized 
physiotherapists. They have 3 shifts a day; all the neurologists and staff nurses of 
this hospital undergo training and classes to upgrade their knowledge through 
ward teaching programs. Additionally a post graduate nurse is designated as the 
clinical nurse specialist to render highly skilled and unique care for critically ill 
patients. 
3.3 Population And Sampling: The sampling technique used in this study was 
purposive sampling. Sample size was calculated considering the total number of 
stroke patient admitted during the past one year (2011). The sample size was 
decided to be 20 patients with post stroke aphasia. The patients with post stroke 
aphasia who met the inclusion and exclusion criteria were selected for this study. 
Consent for participation was obtained verbally and also in written from the 
patients with post stroke aphasia considering their consciousness, orientation and 
full willingness to participate in this study. 
 
 
 
Table 3.1 
Total Number Of Patients Admitted With Stroke From 2011 January To 
2011 December In PSG Institute Of Medical Sciences And Research, 
Coimbatore. 
Sl.No Month Number of patients 
1. January 34 
2. February 30 
3. March 37 
4. April 40 
5. May 37 
6. June 23 
7. July 14 
8. August 17 
9. September 9 
10. October 9 
11. November 47 
12. December 73 
 Total 370 
Figure 3.1 
Total Number Of Patients Admitted With Stroke From 2011 January To 
2011 December In PSG Hospitals, Coimbatore. 
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The maximum number of patients was admitted in the month of December 
(73) and the total number of stroke patients admitted in the year 2011 are 370 
(Figure 3.1). 
Sample Size Calculation: 
Sample size is calculated using the formula. 
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N = Size of population 
n = Size of sample 
e = acceptable error 
p = standard deviation of a population 
Z = standard variant at a given confidence interval 
n =        (1.96)2 . 370 (18.22)2  
       (370-1)92 + (1.96)2(18.22)2 
n = 15.14 
Estimated Sample Size is 15. 
 
 
 
 
 
 
 
3.3.1 Recruitment Of Samples:  
20 patients with post stroke aphasia 
 
Study Group                   Comparison Group 
                                      10 patients                     10 patients 
                               
 
3.3.2 Sampling Technique And Sample Size: All patients who met the inclusion 
criteria were selected using the purposive sampling technique. Total samples 
were 20 patients admitted as inpatients in the hospital with post stroke aphasia. In 
each group 10 samples were assigned (Experimental group, n=10 and 
Comparison group, n=10).  
3.4 Criteria For Sample Selection: 
3.4.1 Inclusion Criteria: 
 Patients who are conscious and oriented. 
 Patients who are willing to participate in the study. 
 Patients who are able to read and write Tamil or English. 
3.4.2 Exclusion Criteria: 
 Patient with Cognitive Impairment like hearing problem or vision 
problem and still not using a corrective aid. 
 Non co-operative patients. 
 
 
Routine Therapy Constraint 
Induced Aphasia 
Therapy (CIAT) 
3.5 Variables Of The Study:  
3.5.1 Independent Variable: The Independent variable within this study 
is Constraint Induced Aphasia Therapy (CIAT) and Routine Therapy. 
3.5.2 Dependent Variable: The dependent variable in this study is the 
level of speech in patients with post stroke aphasia.  
3.6 Instruments And Tool For Data Collection: With the review of literature a 
standard tool was selected. Both interview and observation methods were used in 
collecting the data: 
Section A:  Demographic Profile And Medical Condition. 
Section B:  Bilingual Aphasia Test (BAT). 
Section A: Demographic Profile And Medical Condition: It Includes age, sex, 
educational status, medical diagnosis, duration of illness, handedness, vision and 
hearing ability, type of stroke, stroke affected side and type of aphasia. 
Section B: Bilingual Aphasia Test (BAT) The Bilingual Aphasia Test (BAT) 
tool was developed by the department of linguistics from the McGill University. 
It is an aphasia assessment tool with 31 subtests and a stimulus book to be used 
for few tests. It includes interview and observation methods. The responses for 
the questions were scored as 2 for correct response, 1 for wrong response and 0 
for no response. 
Interpretation Of BAT 
             
 
 
 
 
Level of aphasia Score percentage Total Score 
Severe 0-20 0-160 
Moderate Above 20-40 161-320 
Mild Above 40-60 321-480 
Borderline Above 60-80 481-640 
Normal Above 80-100 641 -800 
3.7 Method Of Data Collection: Data collection was done for a period of 30 
days from 2/7/2012 to 1/8/2012. Demographic profile including age, sex, date of 
admission, duration of illness and diagnosis were collected from medical records. 
The information regarding educational status, hearing ability, visual ability and 
use of any type of hearing or visual aid was collected through interview method 
from the patients and their relatives. The level of speech was assessed using the 
Bilingual aphasia test (BAT) through interview and observation method. 
3.8 Data Collection Procedure: After getting the Ethical clearance from the 
Institutional Human Ethics Committee of PSG institution on 21/4/2012 a formal 
permission letter was obtained from the medical director of the institution to 
conduct the study. Samples who met the inclusion and exclusion criteria were 
selected for the study using purposive sampling technique. After selecting the 
samples, informed consent was obtained from all the patients and one of their 
intimate relative to carry out the procedure. Demographic profile was collected 
from the patients with post stroke aphasia admitted in PSG Hospitals. The pre-test 
level of speech was done using Bilingual aphasia test (BAT). All the patients in 
the experimental group were given Constraint Induced Aphasia Therapy (CIAT) 
following the protocol for 3 hours a day over a period of 10 consecutive days as 
framed by the researcher. The patients in comparison group underwent routine 
therapy. After 10 days of therapy the post-test level of speech in both the groups 
were assessed using the Bilingual Aphasia Test (BAT). 
 
 
 
 
 
 
3.9 Procedure For Constraint Induced Aphasia Therapy: 
 A brief introduction on Constraint Induced Aphasia Therapy (CIAT) was 
given to the participants and relatives with adequate positive reinforcement. The 
participants were then given Constraint Induced Aphasia Therapy (CIAT) 
following the principles of the therapy.  
Three principles of Constraint Induced Aphasia Therapy (CIAT): 
1. Constraining the non verbal communication(actions and gestures) 
2. Massed practice(3 hours a day for 10 days) 
3. Shaping the word pronunciation 
 The therapy technique comprised of repeating the name of things that are 
used in daily life (picture with name in the playing cards).  A card game was 
played by two players with a screen in between them which acted as a barrier of 
non verbal communication (pointing and gestures). These activities were 
practiced for 3 hours per day. As the patient improves in the level of speech, day 
by day the numbers of words are increased and later forming sentence. The 
patients are then emphasized on shaping the words with proper pronunciation. 
This improved the patient’s level of speech and pronunciation of words.  
 
   
 Constraint induced aphasia therapy was given for a period of 3 hours per 
day over a period of 10 consecutive days. The patients and primary care givers 
were encouraged to restrict non verbal communication and to use verbal 
communication to the maximum.  
 
Screen  
Participant  
Researcher  
3.10 Validity And Reliability Of The Tool: The Bilingual Aphasia Test (BAT) 
was designed by the department of linguistics in McGill University; Quebec. This 
was developed to assess the important aspects of speech in an individual. The 
BAT is available in 59 languages. The various versions of the BAT are not mere 
translations of each other, but culturally and linguistically equivalent tests. The 
tool was selected based on the objectives and literature review. Experts opinion 
regarding the scoring of questions and interpreting the level of speech from the 
score was considered. Validity and practicability of the tool was tested through 
pilot study. 
3.11 Method Of Data Analysis And Interpretation:   
Both descriptive and inferential statistics were used to analyze the data. 
3.11.1 Paired ‘t’ Test: This test was used to find the significant differences 
between the pre-test and post-test level of speech among patients in both the 
groups. It was calculated using the formula, 
nSD
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d  = Mean difference between pre-test and post-test score 
SD = Standard deviation between pre-test and post-test score 
n = Number of sample 
3.11.2 Independent‘t’ test: Independent ‘t’ test was used to assess the significant 
difference in post-test level of speech between Experimental group and 
Comparison group in improving the level of speech  
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x 1 = mean score of treatment group 
x2 = mean score of comparison group 
SD = standard deviation between Experimental Group and Comparison Group 
n1= number of samples in experimental group 
n2= number of samples in comparison group 
3.12 Report Of The Pilot Study: Pilot study was conducted for a period of 1 
week (2/4/1012 to 7/4/2012) to test the practicability of the tool and feasibility of 
conducting the main study. The selection of patients was based on the inclusion 
and exclusion criteria. Pilot study was conducted on 6 patients with post stroke 
aphasia. The first 3 patients were recruited to experimental group and other 3 
patients were recruited to comparison group.  
The pre-test level of speech was done using Bilingual Aphasia Test (BAT). 
The pre-test results revealed that 2 patients in the experimental group had 
moderate aphasia and 1 patient had mild aphasia. The 2 patients in comparison 
group had mild aphasia and 1 had moderate aphasia. The patients under 
experimental group underwent Constraint Induced Aphasia Therapy (CIAT). The 
protocol was framed to provide therapy for 2-3 patients as a group and the main 
difficulty faced was to bring all the patients in experimental group together. This 
was because of the physical condition of each patient and they belonged to 
different wards. The patients in comparison group underwent Routine Therapy. 
Among the 3 patients in comparison group 1 patient got discharged against 
medical advice and was dropped from the study before the post-test.  
The post-test level of speech was done for the other 5 patients using 
Bilingual Aphasia Test (BAT). The post-test results revealed that, among the 3 
patients in experimental group 2 patients improved to normal level of speech and 
1 had borderline aphasia. The severity of aphasia among the 2 patients in 
comparison group remained the same. 
3.13 Changes Brought After Pilot Study: 
 After the pilot study, there were no specific changes made in the 
questionnaire regarding the demographic data and the standard Bilingual Aphasia 
Test (BAT). Regarding the procedure for assessing the level of speech using the 
Bilingual Aphasia Test (BAT), it was decided to provide 5 minutes break in 
between the assessment as the patients needed relaxation. The protocol of the 
therapy was altered to provide therapy individually for each patient in their bed 
side or the side room in the ward as it was difficult to bring patients from 
different wards. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER IV 
DATA ANALYSIS AND INTERPRETATION 
    Data analysis is a systemic organization including the synthesis of research 
data and the testing of research hypothesis using those data. Interpretation is the 
process of making sense of the result and examining their implication (Polit and 
Beck, 2004).  
 This chapter deals with analysis and interpretation of data collected from 
patients through interview and questionnaire to assess the effectiveness of 
constraint induced aphasia therapy (CIAT) and routine care for the patients with 
post stroke aphasia in improving the level of speech. The data is compiled, 
analyzed and then tested for their significance through statistical analysis. 
4.1  Demographic Profile Of The Patients With Post Stroke Aphasia. 
4.2 Medical Conditions Of The Patients With Post Stroke Aphasia. 
4.3 Comparison Of Pre-Test And Post-Test Level Of Speech Among Patients 
In Experimental Group And Comparison Group. 
4.4 Effectiveness Of Constraint Induced Aphasia Therapy (CIAT) And 
Routine Therapy In Improving The Level Of Speech Using The Post-Test 
(BAT) Scores. 
  
 
 
 
 
 
4.1 Demographic Profile Of Patients With Post Stroke Aphasia: 
Age Of Patients With Post Stroke Aphasia: Fifty percent of the patients (10 
patients) were in the age group 60-80years, this comprised of 5 patients in 
experimental group and 5 patients in comparison group. More than one third of 
the patients (7 patients) were in the age group 40-60 years, this comprised of 3 
patients in experimental group and 4 patients in comparison group. There were 2 
patients in comparison group within the age group 20-40 years. There was only 1 
patient with age less than 20 years in the experimental group and no patients in 
comparison group (Table 4.1) (Figure 4.1). 
Sex Of Patients With Posts Stroke Aphasia: Majority of the patients were 
males (16 patient) comprising 9 patients in experimental group and 7 patients in 
comparison group. The remaining 4 patients were females comprising 1 patient in 
experimental group and 3 patients in comparison group (Table 4.1) (Figure 4.2). 
Educational Qualification Of Patients With Post Stroke Aphasia: All the 20 
patients had undergone a minimum primary school education. Among them, 5 
patients had undergone higher secondary education comprising 3 patients in 
experimental group and 2 patients in comparison group. The remaining 6 patients 
had a graduate level education comprising 3 patients in each group (Table 4.1) 
(Figure 4.3). 
Handedness Of Patients With Post Stroke Aphasia: All the 20 patients were 
right handed and no one had left handed or ambidextrous ability (Table 4.1).  
 
 
 
 
 
 
                    Table: 4.1 
Demographic Profile Of Patients With Post Stroke Aphasia. 
n=20 
Sl.No Baseline data 
No. of patients with post stroke 
aphasia Total number 
of patients Experimental 
group 
Comparison 
group 
1 
 
 
Age (in years) 
 Less than 20 
 20-40 
 40-60 
 60-80 
 
Male 
 
Female 
 
Male 
 
Female 
 
Male 
 
Female 
 
1 
0 
3 
5 
 
0 
1 
0 
0 
 
0 
1 
2 
4 
 
 
0 
0 
2 
1 
 
 
 
1 
1 
5 
9 
 
 
0 
1 
2 
1 
2 
Educational status 
 Primary 
 Higher secondary 
 Graduate 
 
4 
3 
3 
 
5 
2 
3 
 
9 
5 
6 
3 
Handedness 
 Right  handed 
 
10 
 
10 
 
 
20 
 
 
 
 
 
 
Figure 4.1 
Age Status Of Patients In Both The Groups.
 
Figure 4.2 
Gender Of The Patients In Both The Groups 
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Figure 4.3 
 Educational Status Of Patients In Both The Groups 
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4.2 Medical Condition Of The Patients With Post Stroke Aphasia: 
 Medical Diagnosis Of Patients With Post Stroke Aphasia: The number of 
patients with right sided hemiplegia is 11, comprising 6 patients in experimental 
group and 5 patients in comparison group which is more compared to number of 
patients with left sided hemiplegia. The number of patients with left sided 
hemiplegia is 9, comprising 4 patients in experimental group and 5 patients in 
comparison group (Table 4.2) (Figure 4.4). 
Type Of Stroke In Patients With Post Stroke Aphasia: The number of patients 
with hemorrhagic stroke is high (11 patients), comprising 6 in experimental group 
and 5 in comparison group. The number of patients with ischemic stroke is 9, 
comprising 4 patients in experimental group and 5 patients in comparison group 
(Table 4.2) (Figure 4.5). 
Type Of Aphasia In Patients With Post Stroke Aphasia: Nearly half of the 
patients had Broca’s aphasia (9 patients) comprising 4 patients in experimental 
group and 5 in comparison group. Around one fourth of patients had Wernicke’s 
aphasia (5 patients) comprising 2 patients in experimental group and 3 in 
comparison group. Few patients had Global aphasia (4 patients) comprising 3 
patients in experimental group and 1 in comparison group. Conduction aphasia 
and anomic aphasia were found only in minimal number of patients (1 patient had 
Conduction aphasia in experimental group and 1 patient had Anomic aphasia in 
comparison group (Table 4.2) (Figure 4.6). 
Duration Of Illness Of Patients With Post Stroke Aphasia: Majority of the 
patients had duration of illness less than 6 months (14 patients) comprising 7 
patients in each group. Three patients were ill for around 6months to 1 year 
comprising 2 in experimental group and 1 in comparison group. Remaining 3 
patients were ill for more than 1 year comprising 1 in experimental group and 2 in 
comparison group (Table 4.2) (Figure 4.7). 
 
 
Table: 4.2 
Medical Condition Of The Patients With Post Stroke Aphasia. 
n=20 
Sl.No Medical data 
No. of patients with post stroke 
aphasia 
 
Total 
number of 
patients 
Experimental 
group 
Comparison 
group 
1 
Medical diagnosis 
 Left sided hemiplegia 
 Right sided hemiplegia 
 
4 
6 
 
5 
5 
 
9 
11 
2 
Type of stroke 
 Hemorrhagic 
 Ischemic 
 
6 
4 
 
5 
5 
 
11 
9 
3 
Type of aphasia 
 Broca’s 
 Wernicke’s 
 Global 
 Conduction 
 Anomic 
 
4 
2 
3 
0 
1 
 
5 
3 
1 
1 
0 
 
9 
5 
4 
1 
1 
4 
Duration Of Illness 
 Less than 6 months 
 6months -1 year 
 Above 1 year 
 
7 
2 
1 
 
7 
1 
2 
 
14 
3 
3 
 
 
 
 
 
 
 
           Figure 4.4 
            Medical Diagnosis Of The Patients In Both The Groups
 
                Figure 4.5 
            Type Of Stroke Among The Patients In Both The Groups 
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Figure 4.6 
            Type Of Aphasia Among Patients In Both The Groups 
 
 
 
Figure 4.7 
Duration Of Illness Among Patients In Both The Groups
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4.3 Comparison Of Pre-Test And Post-Test Level Of Speech Among Patients 
With Post Stroke Aphasia In Experimental Group And Comparison group: 
Level of speech was tested using Bilingual Aphasia Test (BAT). 
The pre-test showed that 8 patients in the experimental group and 9 
patients in comparison group had borderline aphasia, 2 patients in experimental 
group and 1 patient in comparison group had mild aphasia.  
The post-test showed that, 8 patients in experimental group with borderline 
aphasia attained normal level of speech whereas 9 patients with borderline 
aphasia in comparison group remained the same. Among 2 patients with mild 
aphasia in experimental group, 1 patient attained normal level of speech and 1 
patient improved to borderline aphasia whereas only one patient with mild 
aphasia improved to borderline aphasia in comparison group (Table 4.3). 
Comparison Of Pre-Test And Post-Test Level Of Speech Among Patients 
With Post Stroke Aphasia In Experimental Group And Comparison Group 
Using Paired ‘T’ Test.  
Hypothesis: There will be a significant difference between the pre-test and post-
test level of speech among patients in the experimental group and in the 
comparison group. 
The observed ‘t’ value (33.9) of the experimental group is greater than the ‘t 
’table value (4.297) at p<0.001. This showed that there is a significant difference 
between pre-test and post-test level of speech among patients who received 
Constraint Induced Aphasia Therapy (CIAT) (Table 4.4) (Figure 4.8). 
Experimental group:
 n
SD
d
t     9.33
10
5.31
7.337

 
 
 
The observed ‘t’ value (14.9) of comparison group is greater than the ‘t’ table 
value (4.297) at p<0.001. This shows that there is a significant difference between 
the pre-test and post-test level of speech among patients who received Routine 
Therapy (Table 4.4) (Figure 4.9).  
Comparison group:
 n
SD
d
t          9.14
10
2.13
5.62

 
There is significant difference between the pre-test and post-test level of speech 
among patients in both the groups and the proposed hypothesis is accepted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table: 4.3 
Comparison Of Pre-Test And Post-Test Level Of Speech Among Patients 
With Post Stroke Aphasia In Experimental And Comparison Group. 
n=20 
 
Level Of Speech 
Experimental Group Comparison Group 
Pre-assessment Post-assessment Pre-assessment Post-assessment 
Normal 0 9 0 0 
Borderline Aphasia  8 1 9 10 
Mild Aphasia  2 0 1 0 
Moderate Aphasia  0 0 0 0 
Severe Aphasia  0 0 0 0 
 
Table: 4.4 
Comparison Of Pre-Test And Post-Test Level Of Speech Among Patients 
With Post Stroke Aphasia In Experimental Group and Comparison Group 
Using  
Paired ‘T’ Test. 
n=20 
 
 
Sl.No 
STUDY GROUPS d  ∑(d- d )2 SD 
‘t’ 
test 
value 
‘t’ 
Table Value 
p<0.001 
 
1 
EXPERIMENTAL GROUP 
n=20 
 
337.7 
 
8932.1 
 
31.5 
 
33.9 
 
4.297 
 
2 
COMPARISON GROUP 
n=20 
 
62.5 
 
1574.5 
 
13.2 
 
14.9 
 
4.297 
 
 
Figure 4.8 
Comparison Of Pre-Test And Post-Test Level Of Speech Among Patients In 
Experimental Group. 
     
 
Figure 4.9 
Comparison Of Pre-Test And Post-Test Level Of Speech Among Patients In  
Comparison Group. 
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4.4 Effectiveness Of Constraint Induced Aphasia Therapy (CIAT) And 
Routine Therapy In Improving The Level Of Speech Using The Post-Test 
(BAT) Scores Through Independent ‘T’test. 
Hypothesis: There will be a significant difference in the post-test level of speech 
between the experimental group and comparison group. 
The effectiveness of Constraint Induced Aphasia Therapy and Routine Therapy in 
improving the level of speech was compared using the post-test (BAT) scores of 
experimental and comparison group. Independent‘t’ test was used to evaluate the 
effectiveness between the therapies. 
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 Regarding the overall effectiveness of the therapy, the calculated ‘t’value 
39.9 is greater than the ‘t’table value (2.878) at p<0.001; it shows that there is a 
significant difference in the level of speech between the experimental and 
comparison group. The patients under constraint induced aphasia therapy are 
found to show better improvement in level of speech than patients under routine 
therapy. Hence the proposed hypothesis is accepted (Table 4.5) (Figure 4.10). 
 
 
 
 
 
 
 
Table: 4.5 
Effectiveness Of Constraint Induced Aphasia Therapy (CIAT) And Routine 
Therapy In Improving The Level Of Speech Among Patients With Post 
Stroke Aphasia In Both The Groups Using The Post-Test (BAT) Scores 
Through Independent ‘t’ Test. 
n=20 
EXPERIMENTAL GROUP 
n=10 
COMPARISON GROUP 
n=10 
 
‘t’ 
test 
value 
 
‘t’ 
Table Value 
p<0.001 
Mean SD Mean SD 
730.8 17.9 477.1 35.8 39.9 2.878 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.10 
Comparison Of The Post-Test BAT Scores Of Patients In Experimental And 
Comparison Group 
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CHAPTER V 
RESULTS AND DISCUSSION 
 
This chapter deals with the discussion of the study findings and the results. 
Aphasia is one of the most common and devastating impairments of stroke which 
impairs the verbal communication and leads to great depression of the patients 
which was revealed in a study related to depression in post stroke aphasia by 
(Srivatsava, 2012 and Rombough et al, 2006)). The present study was conducted 
to assess the effectiveness of constraint induced aphasia therapy (CIAT) in 
improving the level of speech among patients with post stroke aphasia.  
5.1 Demographic Profile Of Patients With Post Stroke Aphasia: Age of the 
patients ranged from a minimum of 19years to a maximum of 72years. Half of the 
patients were above 60years of age (10 patients), around one third of the patients 
belonged to age group of 40-60 years (7 patients). This is supported by a study 
saying that increasing age is one of the risk factor associated with post stroke 
aphasia (Stefan et al., 2006). A study says that majority of patients with post 
stroke aphasia is above 65 years of age (James law, 2009). 
 Regarding the sex of patients, majority of the patients were males (16 
patients) and only 4 were females. This is contradictory with studies stating that 
gender had no impact on post stroke aphasia(James law, 2009 and Stefan et al., 
2006).A study says that females are more prone to get post stroke aphasia than 
males (Ensala et al., 2009). 
 Regarding the educational qualification of the patients, all of them had 
undergone minimum primary school education, one fourth of the patients had 
undergone higher secondary education (5 patients) and 6 patients had undergone 
graduate level of education. 
 
5.2 Medical Condition Of The Patients With Posts Stroke Aphasia: The 
number of patients with right sided hemiplegia are more (11 patients) compared 
to number of patients with left sided hemiplegia (9 patients). This is supported by 
The American Speech-Language-Hearing Association saying that patients with 
right sided hemiplegia are more prone to get post stroke aphasia than patients 
with left sided hemiplegia (The American Speech-Language-Hearing 
Association, 2012).  
Related to the type of stroke, the number of patients with hemorrhagic 
stroke is high (11 patients) compared to patients with ischemic stroke (9 
patients).This is supported by a study saying that aphasia is more common in 
hemorrhagic stroke (Ensala et al., 2009) and is contradictory with the study 
saying that ischemic stroke is one of the risk factor associated with post stroke 
aphasia (Stefan et al., 2006). 
 Related to the type of aphasia, majority of the patients had Broca’s aphasia 
(9 patients), one fourth of the patients had Wernicke’s aphasia (5 patients), few 
patients had Global aphasia (4 patients), conduction aphasia and anomic aphasia 
were found only in minimal number of patients (1 patient had Conduction aphasia 
and 1 patient had Anomic aphasia). A study says that Broca’s aphasia is the 
second most common aphasia next to global aphasia in post stroke patients 
(Ensala et al., 2009) and is controversial with a study which revealed that 
majority of patients had global aphasia during the initial days of hospitalization 
(Kang et al, 2009).  
5.3 Comparison Of Pre-Test And Post-Test Level Of Speech Among The 
Patients In Experimental Group And Comparison Group. 
The comparison of pre-test and post-test scores of experimental and 
comparison group showed that the calculated  ‘t’ value of both groups were 
greater than the ‘t’ table value (4.297) at p<0.001. The results revealed that there 
is a significant difference between the pre-test and post-test level of speech 
among patients in both the groups and both the therapies were effective in 
improving the level of speech. A study conducted regarding Constraint Induced 
Aphasia Therapy (CIAT) says that, there were qualitative differences in patients 
underwent Constraint Induced Aphasia Therapy (CIAT) compared to patients 
underwent Promoting Aphasic Communicative Effectiveness therapy (PACE) 
(Maher et al., 2006). There are several studies supporting that constraint induced 
aphasia therapy had good effect in improving the speech in post stroke aphasia 
patients (Schmadeke et al., 2006 and Virion C R, 2008). 
5.4 Effectiveness Of Constraint Induced Aphasia Therapy (CIAT) And 
Routine Therapy In Improving The Level Of Speech Using The Post-Test 
(BAT) Scores: The calculated t-value (39.9) to test the effectiveness of 
Constraint Induced Aphasia Therapy (CIAT) and Routine therapy was greater 
than the t-table value (2.878) at p<0.001. This showed that there is a significant 
improvement in level of speech among the patients in Constraint Induced Aphasia 
Therapy (CIAT) group compared to the Routine therapy group. There are strong 
evidences that Constraint Induced Aphasia Therapy (CIAT) is very effective than 
routine therapy in improving the level of speech in patients with aphasia. 
Additionally it was found to be effective in treating patients with chronic aphasia 
in a matter of days or weeks which most other therapies failed to achieve 
(Pulvermuller, 2001). 
 
5.5 THEORETICAL FRAME WORK: Wiedenbach’s Helping Art Of 
Clinical Nursing Theory: This conceptual framework proposes a prescriptive 
theory for nursing which is directed towards an explicit goal. This consists of 
three factors central purpose, prescription and realities. The central purpose is 
based on the patients needs  
The conceptual frame work was developed by Ernestine Wiedenbach in 
1964. The theory has two parts (a) Helping Art of Clinical Nursing Theory and 
(b) Nursing Practice. Helping Art of Clinical Nursing Theory is a prescriptive 
theory for nursing which describes a desired action and the ways to attain it. It 
consists of three factors, central purpose, prescription, and realities. 
Central purpose refers to what the researcher wants to accomplish. It is 
the overall goal. It is the task or the assignment directing towards the attainment 
of goal.  
The central purpose of this study is the improvement of level of speech in 
patients with post stroke aphasia by the introduction of constraint induced aphasia 
therapy.  
Prescription refers to the plan of care for a patient. It includes the action 
and the rationale for that action which fulfils the central purpose. Actions can be 
voluntary or involuntary. A prescription indicates the broad general action which 
is appropriate to the implementation of the action.  
In this study Constraint Induced Aphasia Therapy is used in the 
experimental group patients for 3 hours per day over a period of 10 days.  
Realities refer to the physical, physiologic, emotional, and spiritual factors 
that involves in nursing actions. In this theory there are five realities. They are as 
follows. 
 Agent: One who directs all action towards the goal and has capacities, 
capabilities, commitment, and competence to provide care. 
In this study, the researcher with adequate knowledge on assessment and 
treatment of post stroke aphasia who directs all the actions towards the 
goal was the agent. 
 Recipient: One who is vulnerable and dependent and receives all 
attention. 
Here all the patients in experimental group with post stroke aphasia were 
the recipients of the Constraint Induced Aphasia Therapy (CIAT) and 
patients in comparison group received routine therapy.  
 Goals:  It refers to the desired outcome of the action.  
Improvement in the level of speech was considered as the goal of the 
study. 
 
 Means:  This refers to the activities or devices used to achieve the goal. 
In this study it is the Constraint Induced Aphasia Therapy (CIAT) which 
involved the constraining of nonverbal communication, massed practice 
and shaping their pronunciation using a card game was the means to 
achieve goal. 
 Frame work: It refers to the facilities in which it is practiced. 
Here it referred to the Neurology inpatient department of PSG Hospitals, 
Coimbatore.  
Wiedenbach’s nursing practice consists of identification, ministration, and 
validation. 
 Identification: It refers to viewing the individual’s unique experiences 
and perceptions. 
In this study it referred to the selection of samples and the pre- test level of 
speech using the Bilingual Aphasia Test Tool. There were 8 patients with 
borderline aphasia and 2 patients with mild aphasia in experimental group. 
The comparison group had 9 patients in borderline aphasia and 1 patient 
with mild aphasia. 
 Ministration: It refers to the provision of the needed help. 
In this study it referred to the administration of Constraint Induced 
Aphasia Therapy (CIAT) to patients in experimental group for 3 hours per 
day for 10 consecutive days following the protocol framed by the 
researcher and Routine Care to the control group. 
 Validation: It refers to the restoration of functional ability through the 
implementation of action. 
Here it was the post-test level of speech among the patients in both groups. The 
post-test showed that, 8 patients in experimental group with borderline aphasia 
attained normal level of speech whereas 9 patients with borderline aphasia in 
comparison group remained the same. Among 2 patients with mild aphasia in 
experimental group, 1 patient attained normal level of speech and 1 patient 
improved to borderline aphasia whereas only one patient with mild aphasia 
improved to borderline aphasia in comparison group.  
 
 
 
 
 
 
Fig 5.1 Widenbach’s Helping Art Of Clinical Nursing Theory 
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CHAPTER VI 
SUMMARY AND CONCLUSION 
The present study was focused on assessing the effectiveness of Constraint Induced 
Aphasia Therapy (CIAT) in improving the level of speech among patients with post stroke 
aphasia. Relevant literatures were reviewed to enrich the knowledge on the selected 
phenomenon that is the Constraint Induced Aphasia Therapy (CIAT), selecting appropriate 
conceptual model, developing a frame work and research plan. Hence the study was taken to 
collect more empirical based nursing practice. 
Research design adopted for this study was Quasi Experimental Pre-Test Post-Test 
Design With Comparison Group. The study was conducted in PSG Hospitals, Coimbatore. 
The sampling technique used in this study was purposive sampling technique; a total of 20 
patients admitted with post stroke aphasia were selected from the Neuro wards, Medical 
wards, Special wards and Neuro ICU. All the selected patients under the experimental group 
(10 patients) were subjected to Constraint Induced Aphasia Therapy (CIAT) and patients 
under comparison group (10 patients) underwent routine therapy. 
Validity and reliability of the tool was tested through the pilot study. An ethical 
committee clearance regarding this study was obtained from the institution. Informed consent 
was obtained from all the patients and one close relative of each patient before the study was 
started. Questionnaires were prepared to obtain information on the demographic data and 
level of speech was assessed using the standard Bilingual Aphasia Test (BAT) tool. The pre-
test level of speech in all the participants were assessed using the Bilingual Aphasia Test. 
Constraint Induced Aphasia Therapy was administered for the patients under experimental 
group for 3hours per day for a period of over 10 days. The patients in comparison group 
underwent routine therapy for 10 days. The post-test level of speech was done after 10 days 
of the therapy and results were compared. 
 
6.1 Major Findings Of The Study: 
1. Constraint Induced Aphasia Therapy (CIAT) had good significant effect in improving 
the level of speech in patients with post stroke aphasia (9 out of 10 patients achieved 
normal level of speech and 1 improved to borderline aphasia in experimental group). 
2. The overall prevalence of post stroke aphasia was found in patients of age group 60 to 
80 years (10 out of 20 patients). 
3. Majority of the patients were males (16 out of 20 patients). 
4. Most of the patients with post stroke aphasia had right sided hemiplegia (11out of 20 
patients). 
5. Aphasia was more in patients with hemorrhagic stroke (11 out of 20 patients). 
6. Broca’s aphasia was found in majority of patients (9 out of 20 patients). 
7. It was found that Constraint Induced Aphasia Therapy (CIAT) improved the level of 
speech in a short period of 10 days. 
6.2 Recommendations: 
6.2.1 Constraint Induced Aphasia Therapy (CIAT) has proved to be effective in improving 
the level of speech in patients with post stroke aphasia and it can be introduced in the 
hospitals. 
6.2.2 In-service education regarding the importance and effectiveness of the Constraint 
Induced Aphasia Therapy (CIAT) can be taught to the staff nurses especially in the neurology 
department to treat the patients with post stroke aphasia. 
6.2.4 Education can be given to relatives of post stroke aphasic patients regarding the 
continuation of Constraint Induced Aphasia Therapy (CIAT) after discharge. 
 
 
 
6.3 Suggestions For Further Study: 
6.3.1 A study can be done by introducing Constraint Induced Aphasia Therapy (CIAT) 
among patients who suffer speech problem related to other neurological problems. 
6.3.2 A comparative study can be done between Constraint Induced Aphasia Therapy (CIAT) 
and other computerized speech training techniques. 
6.4 Conclusion: 
Speech is the very unique boon of communication in human beings. But, when it 
comes in case of speech impairment suddenly after a stroke, it is the right of every individual 
to have measures to regain their speech. Stress and depression accompanies the patients with 
post stroke aphasia due to their inability to communicate verbally. There are many measures 
to improve the level of speech in patients with post stroke aphasia. This study was taken up to 
assess the effectiveness of Constraint Induced Aphasia Therapy (CIAT) in improving the 
level of speech among patients with post stroke aphasia admitted in PSG Hospitals, 
Coimbatore. This study gave a wide experience and knowledge on speech impairment due to 
post stroke aphasia and the measures to treat it. Constraint Induced Aphasia Therapy (CIAT) 
is a simple, cost effective and sensitive rehabilitation measure to improve the level of speech 
in patients with post stroke aphasia. Hence it is concluded that promotion of Constraint 
Induced Aphasia Therapy (CIAT) helps to regain and maintain their verbal communication 
there by facilitates the patient to satisfactorily demand their needs verbally. 
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APPENDIX – III 
CONSENT FORM (ENGLISH) 
Dear participant, 
 I, D.Vijay a student of M.sc in medical surgical nursing from PSG College of nursing, is doing “A 
STUDY TO ASSESS THE EFFECTIVENESS OF CONSTRAINT INDUCED APHASIA THERAPY 
AMONG PATIENTS WITH POST STROKE APHASIA IN PSG HOSPITALS, COIMBATORE. “,as a 
partial fulfillment of my academic requirement. 
 The purpose of the study is to improve the level of speech in patients who experience aphasia after a 
stroke attack, this therapy involves the constraining of non verbal communication through screens and 
initiating the patient to communicate verbally through card games. This therapy is given a total of 30hours in 
sessions of 3 hours/day for 10 consecutive working days. 
 I would request you to whole heartedly fill the following information to be a participant of the above 
mentioned study; your kind cooperation is always appreciated with deep gratitude. 
Hereby I Mr. /Ms_____________________ wholeheartedly express my consent to be a participant in 
“A STUDY TO ASSESS THE EFFECTIVENESS OF CONSTRAINT INDUCED APHASIA THERAPY 
AMONG PATIENTS WITH POST STROKE APHASIA IN PSG HOSPITALS, COIMBATORE.”The details 
of this study are clearly explained to me. I understand that I have the right to withdraw at any level from the 
study due to any discomfort and all my personal information collected will be maintained confidentially. I also 
understand that the routine treatment will not be affected in any way due to participation or withdrawal from 
this study. I agree to participate in the study. 
Name & Signature of participant 
 
Date: 
Coimbatore,                                                                                  Name & Signature of the intimate relative 
Name & signature of the researcher: 
 
 
 
 
  
APPENDIX V 
 
Tool For Assessment Of Level Of Speech Among Patients With Posts Troke Aphasia In 
PSG Hospitals,Coimbatore. 
SECTION-A 
1. Serisl no: 
2. Age: 
3. Educational status: 
4. Medical diagnosis: 
5. Duration of  illness: 
6. Handedness :       Right        Left   Ambidextrous 
7. Do you have a vision problem:   Yes   No 
If yes,  
Do you use a visual aid?   Yes   No 
If yes, specify: 
8. Do you have a hearing problem:           Yes   No 
If yes, 
Do you use a hearing aid?   Yes  No 
If yes, specify: 
9. Type of stroke:   Hemorrhagic   Ischemic   
10. Stroke affected site: 
 Rt/Lt sided hemiplegia   Quadriplegia  
11. Type of aphasia: 
Broca’s aphasia  
 
Wernicke’s aphasia 
 
Global aphasia  
 
Conduction aphasia  
 
Anomic aphasia 
 
 


 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
ANNEXURE I 
Table: 4.10 
Number Of Patients In Experimental And Comparison Group According To The Pre-
Test Bat Scores.                 n=20 
Sl.No Subtests 
Severe Moderate Mild Borderline Normal 
Exp Com Exp Com Exp Com Exp Com Exp Com 
1 Spontaneous speech 3 1 0 0 7 5 0 2 0 2 
2 Verbal 
comprehension 
0 0 0 0 1 0 7 4 2 6 
3 Verbal auditory 
discrimination 
0 0 0 0 0 0 5 6 5 4 
4 Syntactic 
comprehension 
0 0 0 0 1 0 7 9 2 1 
5 Synt.Comprehension 
2  
0 0 0 0 1 0 4 8 5 1 
6 Semantic categories 0 0 0 0 2 2 7 5 1 3 
7 Synonyms 0 0 0 0 4    2 5 7 1 1 
8 Antonyms 0 0 0 0 3 0 5 7 0 0 
9 Exact antonyms 0 0 0 0 5 2 5 8 0 0 
10 Gram. Judgement 0 0 0 0 0 0 8 9 2 1 
11 Sem.Acceptability 0 0 0 0 1 0 8 10 1 0 
12 Rep & judgement 0 0 0 1 2 4 8 5 0 0 
13 Sen. Repeating 3 2 1 2 0 5 6 0 0 0 
14 Series 2 0 1 0 7 10 0 0 0 0 
15 Verbal fluency 2 0 0 0 8 7 0 3 0 0 
16 Naming 1 0 1 1 4 4 4 5 0 0 
17 Sent. Completion 1 0 1 1 3 2 5 7 0 0 
18 Sem.Opposites 2 0 0 0 2 5 6 4 0 1 
19 Deri.Morph 2 0 0 0 2 4 5 6 1 0 
20 Morph. Opposites 2 0 0 0 2 3 6 7 0 0 
21 Story descript 3 0 0 0 2 4 5 6 0 0 
22 Men.Arithmatic 1 0 0 1 0 3 6 6 3 0 
23 
 
List. Comprehension 1 0 1 0 6 9 2 1 0 0 
24 Read words 2 0 0 1 5 7 3 2 0 0 
25 Read sentences 2 1 1 0 3 5 4 3 0 1 
26 Read comprehension 2 1 0 0 0 4 7 5 1 0 
27 Dict.Words 3 3 0 1 1 4 6 2 0 0 
28 Dict.Sentences 3 3 1 1 3 5 4 1 0 0 
29 Copying  2 3 0 1 5 1 3 3 0 2 
30 Reading Comp. 
Words 
1 0 0 0 2 0 6 8 1 2 
31 Reading Comp. Sent 1 0 3 0 0 0 6 9 3 1 
 
 
 
 
ANNEXURE II 
Table: 4.11 
Number Of Patients In Experimental And Comparison Group According To The Pre-
Test Bat Scores.                                                                        n=20 
Sl.No Subtests 
Severe Moderate Mild Borderline Normal 
Exp Com Exp Com Exp Com Exp Com Exp Com 
1 Spontaneous speech 0 0 0 0 1 5 0 1 8 4 
2 Verbal 
comprehension 
0 0 0 0 0 0 1 3 9 7 
3 Verbal auditory 
discrimination 
0 0 0 0 0 0 0 6 10 4 
4 Syntactic 
comprehension 
0 0 0 0 0 0 0 7 10 3 
5 Synt.Comprehension 
2  
0 0 0 0 0 0 0 6 10 4 
6 Semantic categories 0 0 0 0 0 0 1 7 9 3 
7 Synonyms 0 0 0 0 0 2 2 5 8 3 
8 Antonyms 0 0 0 1 1 1 2 6 7 2 
9 Exact antonyms 0 0 0 0 0 2 0 8 10 0 
10 Gram. Judgement 0 0 0 0 0 1 1 7 9 2 
11 Sem.Acceptability 0 0 0 0 0 1 1 8 9 1 
12 Rep & judgement 0 0 0 0 1 1 0 8 9 1 
13 Sen. Repeating 0 0 0 0 2 2 1 8 7 0 
14 Series 0 0 0 0 0 5 1 4 9 1 
15 Verbal fluency 0 0 0 0 1 3 1 1 8 6 
16 Naming 0 0 0 0 1 2 0 8 9 0 
17 Sent. Completion 0 0 0 0 1 3 1 5 8 2 
18 Sem.Opposites 0 0 0 0 1 0 2 6 7 4 
19 Deri.Morph 0 0 0 0 2 3 1 7 7 0 
20 Morph. Opposites 0 0 0 0 2 1 0 8 8 1 
21 Story descript 0 0 0 1 2 2 0 2 8 7 
22 Men.Arithmatic 0 0 0 0 0 1 3 7 7 2 
23 List. Comprehension 0 0 0 1 1 3 0 4 9 2 
24 Read words 0 0 0 1 0 3 1 5 9 1 
25 Read sentences 0 0 0 0 1 6 1 3 8 1 
26 Read comprehension 0 0 0 0 0 0 1 4 9 2 
27 Dict.Words 0 1 0 0 3 4 0 3 7 2 
28 Dict.Sentences 1 1 0 1 1 3 2 5 6 0 
29 Copying  0 0 0 0 2 6 1 3 7 1 
30 Reading Comp.Words 0 0 0 0 0 1 1 6 9 3 
31 Reading Comp. Sent 0 0 0 0 0 1 0 6 10 3 
 
 
ANNEXURE III 
Comparison Of Pre-Test And Post-Test Level Of Speech Among Patients With Post 
Stroke Aphasia In Experimental Group Underwent Constraint Induced Aphasia 
Therapy Using Paired ‘T’ Test. 
   n=20 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 =    
105.31
7.337
   =   33.9
 
 
 
 
 
Before After d d-d  (d-d )2 
352 735 383 45.3 2052.09 
420 730 310 -27.7 767.29 
384 724 340 2.3 5.29 
410 748 338 0.3 0.09 
354 720 366 28.3 800.89 
369 740 371 33.3 1108.89 
430 758 328 -9.7 94.09 
378 731 353 15.3 234.09 
402 691 289 -48.7 2371.69 
432 731 299 -38.7 1497.69 
  d =337.7 0   )( dd
2=
8932.1 
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d
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ANNEXURE IV 
Comparison Of Pre-Test And Post-Test Level Of Speech Among Patients With Post 
Stroke Aphasia In Comparison Group Underwent Routine Therapy Using  
Paired ‘T’ Test. 
 n = 20 
Before After d d-d  (d-d )2 
394 434 40 -22.5 506.25 
450 524 74 11.5 132.25 
434 490 56 -6.5 42.25 
384 452 68 5.5 30.25 
376 420 44 -18.5 342.25 
422 485 63 0.5 0.25 
436 520 84 21.5 462.25 
394 456 62 -0.5 0.25 
446 510 64 1.5 2.25 
410 480 70 7.5 56.25 
  d =62.5 0   )( dd
2  
=1574.5 
 
 
 
 = 
102.13
5.62
  
  =   14.9 
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ANNEXURE V 
Effectiveness Of Constraint Induced Aphasia Therapy (CIAT) And Routine Therapy In 
Improving The Level Of Speech Using The Post-Test (BAT) Scores Through 
Independent ‘T’test. 
n=20 
X1 X2
 )( 1XX   
2
1)( XX   )( 2XX   
2
2 )( XX   
735 434 4.2 17.64 -43.1 1857.61 
730 524 -0.8 0.64 46.9 2199.61 
724 490 -6.8 46.24 12.9 166.41 
748 452 17.2 295.84 -25.1 630.01 
720 420 -10.8 116.64 -57.1 3260.41 
740 485 9.2 84.64 7.9 62.41 
758 520 27.2 739.84 42.9 1840.41 
731 456 0.2 0.04 21.1 445.21 
691 510 -39.8 1584.04 32.9 1082.41 
731 480 0.2 0.04 2.9 8.41 
1X =730.8 2X =477.1 0 2885.6 0 11552.9 
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ANNEXURE VI 
Description Of The Speech Progress Among Patients With Post Stroke Aphasia In 
Experimental Group 
Patient: 1 
1st day: The patient was able to speak with difficulty in finding words for the sentence he 
speaks. Pronunciation was a little impaired for names starting with ‘c’ for which he 
pronounced ‘Shi’ and ‘Fee’ instead of ‘P’. 
2nd day: The patient was able to pronounce letters better compared to previous day, still has 
stuttering in between. 
3rd day: The patient was able to pronounce other letters like ‘Paa’ and stutters while  
speaking words with ‘C’. 
4th day: The fourth day after the therapy the patient was able to say Paa, Pee, C and the 
comprehension was not much improved. 
5th day: At the end of fifth day after the therapy the patient was able to pronounce better. 
6th day: The patient was able retrieve words with better comprehension and faced slowness 
in speech. 
7th day: Patient started correcting himself when he felt the word he uses is not appropriate. 
8th day: The patient was speaking with improved fluency. 
9th day: The patient was able to communicate normally with family members. 
10th day: The patient started reading news paper and was able to appropriately explain the 
news. 
 
 
 
Patient: 2 
1st day: The patient was able to say all the Tamil alphabets but improper pronunciation, in 
fact he had confusion in letters used for certain words which are commonly used. 
2nd day: The patient was able to pronounce letters clearly compared to the previous day but 
still not to the fullest, when spoken as a word. 
3rd day: The patient was able to pronounce letters clearly and small words but still the 
confusion of letters to be used e.g. Gug instead of Jug. 
4th day: The fourth day after the therapy the patient was able to say words with 3-4 letters. 
5th day: At the end of fifth day after the therapy the patient was able to say 2-3 words in a 
sentence, but had a slip of words while saying continuously. 
6th day: The patient was able to say simple words and forms sentences with 3-4 words. 
7th day: After the therapy the patient was able to speak few sentences with slight stuttering 
of speech. 
8th day: The patient was able to read sentences successfully 
9th day: The patient was able to chat continuously but slows down after a while. 
10th day: The patient spoke normally with a consciousness in his pronunciations when he 
comes across long sentences. 
Patient: 3 
1st day: The patient was able to say words with only a mild disturbance in pronunciation but 
there was a disturbance in word retrieving. 
2nd day: The patient was able to speak with improvements in pronunciation but his speech 
was a little slow and the retrieval of words is still impaired.  
3rd day: The patient tried to speak simple short sentences with three to four words. 
4th day: The fourth day of the therapy the patient had improvement in retrieving words. 
5th day: After the fifth day therapy the patient was able to speak appropriately with better 
retrieval of words. 
6th day: The patient was able to speak sentences containing 5-7 words without grammar 
mistakes. 
7th day: The patient was able to speak sentences without any impairment. 
8th day: The patient was able to speak slowly and appropriately. 
9th day: The patient was able to speak normally. 
10th day: The patient was able to speak normally. 
Patient: 4 
1st day: The patient was able to say words with only a mild disturbance in pronunciation but 
had a disturbance in grammar while speaking. 
2nd day: The patient was able to speak with improvements in pronunciation but his speech 
was a little slow and stuttering. 
3rd day: The patient was able to pronounce all the alphabets but still difficulty in 
pronouncing words including ‘La’ and ‘Sa’.  
4th day: The fourth day after the therapy the patient was able to say sentences with 4-5 
words. 
5th day: At the end of fifth day therapy, the patient was able to speak sentences without 
grammar mistakes but slight stuttering was observed. 
6th day: The patient was able to speak sentences containing 5-7 words without grammar 
mistakes. 
7th day: The patient was able to speak sentences without grammar mistakes and 
pronunciation problems. 
8th day: The patient was able to speak slowly without any grammar and pronunciation 
disturbances in speech. 
9th day: The patient was able to speak normally. 
10th day: The patient was able to speak normally. 
Patient: 5 
1st day: The patient was not interested even in trying to speak, after the initiation of the 
therapy the patient was able to pronounce few single letters like ‘a, e,’ but found it very 
difficult to pronounce letters with ‘V’, ‘P’ and ‘B’. 
2nd day: The patient was able to pronounce letters better and strongly compared to previous 
day, but still faced a difficulty in pronouncing letters with “V” 
3rd day: The patient was able to pronounce other letters like Va, Vee… 
4th day: The fourth day after the therapy the patient was able to say Amma, Mama but had 
difficulty in saying words starting with ‘V’ 
5th day: At the end of fifth day after the therapy the patient was able to say ‘Pa’, this is the 
first time he pronounces a letter with “P” 
6th day: The patient was able to pronounce Appa, Amma, and Atthai... 
7th day: After the therapy the patient was able to read a sentence with 3-4 words but could 
not finish the sentence properly. 
8th day: The patient was able to read sentences with 3-4 words successfully. 
9th day: The patient was able to answer for simple questions like “what was your dinner, 
how old are you?” 
10th day: The patient voluntarily started reading magazines and started communicating with 
ward mates. 
Patient: 6 
1st day: The patient had impairment in the formation of sentences and a total pronunciation 
problem while speaking. 
2nd day: After the therapy on second day the patient had no improvement in speech. 
3rd day: At the end of third day therapy the patient was able to make little improvement in 
his pronunciation of words starting with B, Mee, and Pee, but had difficulty in differentiating 
the words with ‘Lee’ and ‘Llee’. 
4th day: The fourth day after the therapy the patient was able to say ‘Lee’ and ‘Llee’ but was 
not able to pronounce while speaking in sentence. 
5th day: At the end of fifth day therapy the patient was able to pronounce properly with 
slowness while pronouncing words with ‘Lee’ and ‘Llee’. 
6th day: The patient was able to repeat words with proper pronunciation but slips while 
repeating continuously.   
7th day: After the therapy, the patient was able to form sentences with 3-4 words. 
8th day: The patient was able to read sentences with 4-6 words successfully. 
9th day: The patient was able to speak sentences successfully with good pronunciation. 
10th day: The patient was able to speak normally but slowly when compared to his speech 
before his illness (expressed by the patient himself). 
Patient: 7 
1st day: The patient was not able to pronounce words with Baa, Paa, Laa, Llaa and Vaa along 
with sentence formation disturbances. 
2nd day: The patient was not able to make much improvement but able to identify his own 
mistakes and keeps trying to rectify the word. 
3rd day: The patient was able to improve his pronunciation but not fully succeeded. 
 4th day: The patient had an improvement in speech compared to the previous day. 
5th day: The patient was able to make good improvement in his speech. 
6th day: The patient was able to speak with good pronunciation but his grammar was still 
impaired a little.   
7th day: After the therapy on 7th day, patient was able to concentrate on grammar. 
8th day: The patient was able to improve a little in his grammar. 
9th day: The patient improved a little in his grammar. 
10th day: The patient was able to speak 2 to3 sentences without grammar mistakes. 
Patient: 8 
1st day: The patient was able to say A, Aa, Ka, Kay with pronunciation disturbance but not 
able to say La, Sa. 
2nd day: The patient was able to pronounce letters with no disturbance in pronunciation and 
started to say La, Laa, Sa, Va but had difficulty in saying Va, La, and See. 
3rd day: The patient was able to pronounce all the alphabets but still difficulty in 
pronouncing words including Ve, Lee. 
4th day: The fourth day after the therapy the patient was able to say words with 4-5 letters. 
5th day: At the end of fifth day after the therapy the patient was able to say few words with 
little difficulty in pronunciation. 
6th day: The patient was able to repeat words with proper pronunciation but slips often.   
7th day: After the therapy, the patient was able to form sentences with 3-4 words. 
8th day: The patient was able to read sentences with 4-6 words successfully. 
9th day: The patient was able to speak sentences successfully. 
10th day: The patient was able to speak sentences with 4-6 words and able to speak in a 
paragraph. 
Patient: 9 
1st day: The patient was able to say few letters without proper pronunciation. 
2nd day: The patient had no much improvement in pronunciation and making words. 
3rd day: The patient was able to pronounce only same letters but better compared to previous 
days. 
4th day: The patient started to say words with 2-3 letters like mug, jug, and cup but the 
pronunciation is not complete. 
5th day: The patient was able to pronounce the same words with little improvement in 
pronunciation. 
6th day: The patient was able to pronounce words with letters more than 5.eg: watch, shirt, 
pencil. 
7th day: After the therapy on 7th day the patient was able to make a sentence of 3-4 words.  
8th day: The patient was able to read sentences with 4-6 words successfully. 
9th day: The patient was able to few sentences successfully. 
10th day: The patient was able to speak sentences with 4-6 words and able to speak in a 
paragraph. 
Patient: 10 
1st day: The patient had impairment in pronouncing few letters like Na, Nna, Bha, and Ba. 
2nd day: The patient had no much improvement in pronunciation. 
3rd day: The patient was able to pronounce letters but better compared to previous day. 
4th day: The patient started to pronounce with little improvement but not exactly. 
5th day: The patient was able to say few words with minimal letters.eg: mug, jug, fan, and 
dam, but had pronunciation problems. 
6th day: The patient was able to pronounce words with few letters e.g.: watch, shirt, pencil. 
7th day: The patient was able to say words with more letters and still had pronunciation 
problems. 
8th day: The patient was able to read sentences without any mistakes. 
9th day: The patient was able to say one or two sentences successfully. 
10th day: The patient was able to speak sentences with 4-6 words but not fluently. 
ANNEXURE VII 
CARDS USED FOR CONSTRAINT INDUCED APHASIA THERAPY 
 
 
 
 
